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SPECIFICATION 

Title of the Invention 

SUBSTITUTED ACETAHIDE COMPOUND 

Field of the Invention 

This Invention relates to a novel substituted acetaalde 
coapound and a pharaac«ut ically acceptable salt thereof. 

Hot* particularly. It relates to a novel aubatltuted* 
acetaalde coapound and a pharaaceut 1 cal ly acceptable salt thereof 
which have anticholinergic activity, and are useful for the 
treataent of dysuria such as pollakluria. urinary Incontinence or 
the like In case of nervous pollakluria. neurocenlc bladder 
dysfuction. nocturia, unstable bladder, cyatospasa. chronic 
cystitis, chronic prostatitis or the like: and for the treataent 
oT convulsion and/or hypanaki nes 1 s In case of faatric ulcer, 
duodenal ulcer, (as troxyns 1 s . esopharospasa. castritls. enteri- 
tis, irritable colon syndroae. enteralrla, cholecystitis, cholan- 
gitis, pylorospasa, pancreatitis, pain In case of pancreatitis, 
biliary dyskinesia, aftereffect after cholecys tectoay . urinary 
calculus cystitis, dy saenorrhea , hldrosis. convulsion of urinary 
tract; and which are expected to be useful for the treataent of 
asthaa. Parkinson disease, anfina pectrl* or the like. 
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Prior Art 

One object of this Invention la to provide s novel sub- 
atttuted aceta.lde co.pound and a phar.aceut lcal'ly acceptable 
a.lt thereof which are useful for the treat.ent of aforesaid 
diseases . 

Another object of this Invention Is to provide a phar.a- 
ceutlc.l preparation co.prl.lnr. as an active ln f redlent. said 
substituted aceta.lde co.pound or a phar.aceut lc.lly acceptable 
a.lt thereof, which Is useful ss an .cent for the treat.ent of 
aforesaid diseases. 

Disclosure of the inv ention 

The object substituted aceta.lde co.pound of this Inven- 
tion is novel and can be represented by the following for.ul. 



(I): 



R ' 

R' - C- (A') . - COHH - (A») . - R' 111 
I 

R • 



wherein R l .nd ** are each aryl which .ay have suitable sul 
stituent. 

R 3 is hydroren. hydroxy or lower alkyl, 

R 4 is s croup represented by the following fornula 

U). (ID. (Hi) < lv,: 
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(i) 



wherein R is hydroren, aethyl. ethyl, propyl, iaopropyl or 
iaino protective aroup. 




(ii) 



wherein R b la lower alkyl. 




(Ill) 



(iv) 



wherein R ii hydrogen, lower alkyl or iaino protective croup. 
A 1 and A 2 are ea*5h lower alkylene. and 
a and n are each 0 or 1. 
provided that 

(a) R 5 ia not etiiyl when R 1 and R 2 are both phenyl, 
R 3 la hydroxy. A 2 ia aethylene, a Is 0 and n ia 1, 
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f -1 a »2 arc both phenyl. R 3 Is 

1 („) R 7 is not .ethyl when R and R »" 

hydroxy, nnd . «"« « both 0. 

The object conpound (I, .1 ■«> ">™" 1 * '"^ 

a kt *gy«etry 1* a* 80 Includ- 

.,„.,.. .» «•»• »— ' " 

p., ,r.„r..l.. .f «»• •"«« .«»•«*«••••»" 

... — •« M .. " "«"» 

. ^ i«t*r .ay be reacted according to the 
exe.plarlly Illustrated later .ay 

-Ex-.ple" also exe.pl.rU7 Ulu.tr.ted later. 

i m r for«ate, acetate. 

........ -« 

.... ...... ^r..M.rU.. W< r.»..H.. 

nitrate, plio.?. «...."» "» " ""• 

.. ..„..«..>. .u..... ..<■> ••» -. «••">"" 

......u. ........... ...... ..»,.»»•»' 

,. ... «• »'•»" """" " ; 

,» i .'-dlbentyl ethylenedl.- 
p,collne salt, dlcyclohexyl.-lne salt. I.I 

„ lB e salt, etc.l. and the lUe. „. elf i- 

ln t „e .hove and aub.e<«.nt de.crlptlon. of this .M-i" 
cation, auitabl. of the v.rlou, definition, .re explained In 
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detail as follows: 2155320 
The tera "lower- la Intended to Bean 1 to 6 carbon 

atoa(s), preferably to l to 4 carbon atoa(s). 

Suitable "aryl" In "aryl which lay have suitable subatit- 

uent" aay include phenyl, naphthyl. pentalenyl. anthracenyl and 

the like. 

"Suitable substlcuenf which Bay be substituted with the 
above "aryl" say Include halogen (e.j., fluorine, chlorine, 
broalne. Iodine), lower alkyl (e.*.. aethyl, ethyl, propyl, 
isopropyl. butyl, t-butyl, pentyl, hexyl. etc.), lower alkoxy 
(e.ff., aethoxy. cthoxy. propoxy, isopropoxy. butoxy. t-butoxy. 
pentyloxy, hexyioxy, etc.). and the like. A nuaber of substltuent 
substituted to aryl aay be one or aore than one, preferably one 
to three. 

Accordingly, suitable "aryl which aay have suitable 
substltuent" aay include phenyl which has one suitable substltu- 
ent selected froa the froup consiatlnr of halogen, lower alkyl 
and lower alkoxy. In which the preferred one aay be phenyl which 
has halo*en. phenyl which has (C r C 4 )alkyl or phenyl which has 
(C 1 -c 4 )alkoxy , and the aore preferred one aay be phenyl which has 
chlorine, phenyl which has fluorine, phenyl which has aethyl or 
phenyl which has aethoxy. 

Suitable "lower alkyl* aay include the strairht and 
branched ones such as aethyl, ethyl, propyl, Isopropyl, butyl, 
t-butyl, pentyl, hexyl or the like, in which the preferred one 
■ay be (C t -C 4 )aikyl . and the aore preferred one aay be aethyl. 
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ethyl, propyl, laopropyl. butyl or t-butyl. 

Suitable " Imlno-protec t Ive group" may Include tbe conven- 
tional protective group such aa substituted or unsubs t 1 tuted ar 
(lower)alkyl (e.g.. trityl. benthydryl. benzyl. 4-methoxybenzy 1 . 
etc.). dlnl trophenyl, lower alkoiy carbonyl ( lower ) alkenyl (e.g., 
l-wethoxycarbonyl-l-propene-2-yl , etc.), aroyl ( lower )alkenyl 
(e.g.. l-benxoyl-l-propene-2-yl, etc.). hydroxy ar ( lower ) alky 1 1 - 
dine (e.g.. 2-hydroxybenzyl Uene . etc.). ailyl compound such as 
trl(lower)alk7lsilyl (e.g.. trliethyl ailyl. etc.). acyl aa 
exemplified as follows, and the like. 

Suitable -acyl" may Include aliphatic acyl group, aromat- 
ic acyl group, heterocyclic acyl group, and aliphatic acyl group 
wherein the aliphatic chain la aubatltuted with aromatic group or 
heterocyclic group. 

Suitable "aliphatic acyl group" may include saturated or 
unsaturated, acyclic or cyclic acyl such aa carbamoyl, lower 
alkanoyl (e.g., formyi, acetyl, proplonyl. butyryl. lsobutyryl. 
varelyl, iaovarelyl. plvaloyl, hexanoyl, etc.). lower alkane 
sulfonyl (e.g., mesyl. ethane sulfonyl, propane sulfonyl. etc.), 
lower alkoxy carbonyl (e.g., methoxy carbonyl. ethoxy carbonyl. 
propoxy carbonyl, butoxy carbonyl, tert-butoxy carbonyl, etc.). 
lower alkenoyl (e.g., acryloyl, me thacryloyl , crotonoyl, etc.). 
( C 3 -C 7 )cycloalkane carbonyl (e.g., cyclohexane carbonyl, etc.). 
aaldlno, protected carboxy carbonyl such as lower alkoxalyl 
(e.g., methoxalyl, ethoxalyl, ter t-butoxalyl ♦ etc.), and the 
like. 
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*Mt.bl. -. r0Mtle acyl jroup . My inciu<je ^ ^ 
bcntoyl. toluoyl. jyIotI x 

«ir.o,i. ,.,„, , M lhe uk> 

• • ...... ,.„„. ,.„,„, 

■"»»•"■• "'»««. «««.». ..4 ... ,».. 

«... .. „„.. tlc ... lMlijt _ f 

"•""•"-» ■« « ^«»(l...r ) .. k ..„, ...... ,„.„, 

c „ boM1 etc.). 

and the ilk* 



in mum, „, th « lUt _ 

..„, .,„,, ...... , ethrl <twi 

— .,, ,.„„, . tc .,. (> f 

»•». .-„. ,„„.„„. ...... . r|J ikji (< t 

'<«■'. ...... ..,„,. , tljl >rwi ^ ^ 
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L,X. tert-butyl. etc.,. lower alkoxycarbony 1 I..... -ethoxycar- 

bonyl. ethoxycarbonyl. tert-butoxyc.rbonyl . etc.). 
.rUoweD.lhyloxyc.rbonyl te.*.. benxy loxycarbony 1 . etc.). ary- 
^xyc.rbonyl ...... phenyloxycarbony 1 . etc.,. 

(..C. c.rboxy.ethyl. carboxyethy 1 . etc.,. protected 
c.rboxydo.erUlXyl |..f.. tert-butoxyc.rbonyl.ethy 1 . etc.). or 

the like. 

Suitable "lower alkylene" «y Include the .tr.lfht and 
branced one. such a. .ethylene, ethylene, tr Methylene . tetra- 
.ethylene. 1. 1-dl.ethylethylene. peota.ethylene . hexa.ethylene . 
or the li*e. in which the preferred one .ay be < Cl -C 4 , alkylene. 
and the -ore preferred on, .ay be -ethylene and ethylene. In the 
object compound (I), d.rect che.lc.i bond I. for.ed without a 
lower alkylene when ■ and/or n la 0. 

Each definition of the pre.ent Invention 1. .. de.crlbed 
.hove with repre.ent.tlve. thereof. The object confound III 1. 
constructed under the optl.u. ...ort.ent of each dlflnlUon ex- 
cepting the specific under-.entloned a.sort.ent. 

,., an ...ort.ent th.t both R* and R 2 are Phenyl. R 3 t. 
hydroxy. A 2 t. .ethy,ene. . I. 0. n I. 1. .nd R 5 1. ethyl 

,h, .n ...ort.ent th.t both of R l and R 2 are re.pectlv.ly 
phenyl. R 3 i. hydroxy. . .nd n are re.pectlv.ly 0 and R* 1. 
.ethyl 

Most preferred dlflnltlon of the pre.ent Invention In- 
clude, the following ...ort.ent. I.e.. R 1 -nd R 2 are re.p.ctlv.ly 
phenyl or phenyl which ha. fluorine. R 3 !■ hydroc.n. hydroxy or 
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( 

.ethyl. ■ Is 0 or 1. A 1 I. .ethylene, n is 0 or 1. A la .ethyl- 
ene or ethylene. R 5 1. hydrogen, .ethyl, ethyl, l.opropyl. 
I.lno-protectlve group. R e Is ethyl. R 7 !• kyfrofe.. .ethyl, 
ethyl, lsopropyl or l.lno-protectlve group. 

Effect of the Invention 

The object co.pound CM and a phar.aceut 1 cal ly acceptable 
salt thereof of this Invention have anticholinergic activity and 
are useful for the treat.ent of dysurla or other diseases as 
.entloned before In hu.an being and anl.ala. 

In the object co.pound (1) and a phar.aceut Ically accept- 
able salt thereof, side effect such as .ydri.sls or the like Is 
alleviated. 

In order to Illustrate tho usefulness of the object 
co.p-.und (I), tho ph.r.acoloclcal test data of the repr.aentat lve 
co.pound of thla Invention Is shown in the following. 

Test 1 

Teat on Inhibiti on of Urinary Bladder Contractions , 
induced bv later Piling In Rata 

| l | Teat Method 

Hale Sprague-Da.ly rata, .elghlog 840-450 g. .ere an.a- 

th.tl.ed «lth ureth.ne 1.0 g/«g a.c. The bladder ... expo.el 

through • .Idllne l.cl.lo. In the abdo.on for the recording of 

pre.s.r. .lthln the bladder a. folio..: . b.lloon attached to one 
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end of a stainless steel tube (O.D., 1.2 aa, 5 ea in length) was 
Inscrteo Into the bladder through a saall incision In the bladder 
doae. The other end of the tube was connected to a pressure- 
transducer. The ureters were llgated and cu*. and the proxlial 
cut end was cannulated with polyethylene tubing- and the urine was 
led outside. 

Hyperactive urinary bladder (hyperactive contractions of 
the detrusor auscle) was Induced by water filling of the bladder. 
Therefore, the balloon in the bladder was filled with water of a 
voluae which caused a resting pressure of about 10 aaH*. Systealc 
blood pressure and heart rate were aonitored froa the coaaon 
carotid artery. 

then the contractile responses to water filling becaae 
constant, test coapounds were adaini aterad intravenously. 

I II I Test Coapound 

The Coapound (I): H- ( l , 2 , 3 , S- te t rahydropyridl n-4- 
yl )ae thy 1-2- hydroxy- 2. 2-dI phenyl ace taa lde 

I i II 1 Test Result 

The ED 30 value (ag/kg) was as follows. 
ED 3Q • 0.005 (BgVkg) 

The pharaaceut leal coaposition of this invention {an 
agent for the prevention and/or the treataent of dysuria) caa ba 
used in the fora of a pharaaceut leal preparation, for exaaple. in 
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solid, semisolid or liquid form, which contains the object com- 
pound (I) or a pharmaceutical^ acceptable salt thereof, as an 
active ingredient In admixture with an organic or inorganic 
carrier or exclplent suitable for rectal, pulmonary (nasal or 
buccal inhalation), nasal, ocular, external (topical), oral or 
parenteral (including subcutaneous, intravenous and intramuscu- 
lar) administrations or insufflation or intravesica administra- 
tion. The active ingredient may be compounded, for example, with 
the usual non-toxic, pharmaceu t Ically acceptable carrier for 
tablets, pelletfl. troches, capsules, suppositories, creams, 
ointments, aerosole. powders for insufflation, solutions, emul- 
■Ions, suspensions, and any other form suitable for use. And, If 
necessary, in addition, auxiliary, stabilising, thickening and 
coloring agents and perfumes may be used. The object compound (I) 
or a pharmaceutical acceptable salt thereof Is/are Included in 
the pharmaceutical composition in an amount sufficient to procTuce 
the desired effect upon the process or condition of diseases. 

For applying the composition to human being or animal, it 
Is preferable to apply it by intravenous, intramuscular, pulmo- 
nary, or oral administration, or insufflation. fhile the dosage 
of therapeutically effective amount of the object compound (I) 
varies from and also depends ipon the age and condition of each 
Individual patient to be treated. In the case of intravenoua 
administration, a dally dose of 0.01 • 20 mg of the object com- 
pound (I) per kg weight of human being or animal. In the case of 
intramuscular administration, a daily dote of 0.1 - 20 mg of the 
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.„. ., ~.....r...-. • «•■• " 0 5 " " ■* " "* 

« " »— """" " >1 " 1 



eases . 



n . r.U..I-« Preparations and Exa.ple. .re ,1,.. for the 
purp „ 8 e of :il..tr.tl.| thl. invention In .ore detail. 



Preparation 1 

■ ...llle "Id (5.00 c) »« Phosphoru. pent.chlorlde 
„ 4 „ .ere atlrred .t 100 r for 3.5 hour.. After eoolln,. the 
action .Uture ... partitioned het.een lce-..ter ,S0 .1, and 
dl eth 7 l ether (100 .1). The ori-nlc l.ver ... .ep.r.ted. ..shed 
.It. brine, dried over ....-!» sulfate, .nd evaporated to clvc 
cru <e 2 -chloro- 2 . 2 -d,ph*n,lacet,l chloride (6.16 ... A aolutlon 

of 4 .„.. ! .-.r. fc7 l!,rrlil.- «> ,n dry t0lUCne <S 

add ed drop.la. to a of crude 2 -chloro- 2 . 2 -dlphen,l.cet y l 

chloride CIS f ) in dr. toluene (SO .1) -t roe. te.per.ture. The 

section .Ixture ... .tlrr.d .t roo. te.p.r.tur. for 1 hour. 

a, luted .1th .t.,1 .ct.te (SO .1) .nd 1- ...I- nvdro.ld. .olu- 

Uon .1). oro.lc l.7.r M™.... ...hed .1th 1- 

.odl.. hrdr.,14. ..l.tlo. (SO .1 x S). «d ev.por.ted to ,1*. 

cr.d. J ,.(PTr«dl..-4-rl)..thrl-a-c.l.r.-a. 2 -dlph..vl.c.t..ld. 

,,.0. ,1. A aol-t.o. of th. er.d. .-(pyrUl«-4-,l)..tbrl-a- 

,lUr..M..l»l«l-»-«' ■> " » -r*r.chl.rlc acid 
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(SO .11 wss stirred at 70- for 2 hours. After coolln*. the solu- 
tion -as washed tttl. diethyl ether (SO .1) and was .ade alkaline 
•1th 6K sodlua hydroxide solution. The precipitated powder was 
collected by filtration to e lve N-(pyrldlne-4-yl)isthyl-2-hy- 
droxy-2.2-<ilplienylac^taelde (6.37 x) as a colorless powder. 

■p : 143-151 T 

IlUtaJo*) : 3330. 1650. 1500. 760. 740. 690cf * 
l»M(D»S0-d.. S ) :4.33(2H. d. 1-6. 3Hz). 6. 85 (IB. s). 

7.15-7.13(26. ■). 7 25-7. 40U0R. ■) . 8. 42-8. 45 (2H. ■) . 

3.84(18. i. J-6. 3Hx) 
8ASS(s/:) : 183. 105 



Prcp arnt ton Z 

A solution of N-(pyrl.llno-4-yl)-oth/l-2-hydroxy-2.2-diphany- 
lacptaalde (80 g) and 4-eethoxybentyl chloride (47.2 t) In «.»- 
dlaeMiylforea.lde (120 .1) was stirred at G5 r for 1 hour. After 
collar the reaction .lxture was diluted with acetone (500 .1) 
and diethyl ether (100 el) and stirred under Ice coollnc for 20 
alnutea. The precipitated powder ws. collected by filtration to 
tlve 4-1 (2-hydroxy-2.2-dlphenylacetylailno)eethyll-l-(4-Bethoxy- 
•jcniyl)pyrldlnlu« chloride (107.57 t) as a colorless powder. 
■ p:205-208T 

(»(Mujol) : 3250. 3050. 185C. 1610. 7S0. 700r«-' 
M»(D6S0-d.. d> : 3.76(31. s). 4.5S(2H. d. J-S.98Z). 
S. ?2<28. •). 3.99(26. d. J-6. 7Jlx>. 7.00(18. s). 
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^ 7. 25-7. 40(108. •) . 7.S3(2H. d. >8.7Hx>. 

7.87(2H. <J. J-6.7Hx). 9.13(2H. d. J-6.7Hx). 
9. 11 (IB. t. J»5. 9Hx) 
IASS(./x> : 183. 93 

Preparation 3 

A solution of «-.cetyla.lno.ethylpyrldlne (7.00 «) ana 
<-.ethoxyben*yl chloride (6.8 -1) In acetone (100 .1) ... .tlrr.d 
for 4 hour, under reflux and then for 30 nlnute. under Ice cool- 
In,. The precipitated powder ... collected by filtration and 
washed with acetone to five hydroscopic 

4-.cctrla.lno-.cthyl-l-M-.ethoxybenzyl>pyrldlnlu. chloride 
(10.88 t ) which wa. u.ed for next .tep reaction (Preparation 4) 
without further purification. 



Preparation 4 

To a solution of 4-ocetyla.lno.ethyl-l- 14- 
.ethoxybenxyllpyrldlnlu. chloride (.0.88 *) In neth.nol (200 .1) 
was added portlonwlse sodlu. borohydrlde (S.37 «■) under Ice 
cool in. and the re.ultlnc -ol-tlon -a. stirred at roo- te.pera- 
ture for 13 hours. later (10 .1) ... added to the reaction solu- 
tion, and the solvent ... distilled off. ethyl acetate and water 
were added to the re.ldue. .nd the orcanlc layer .a. .ep.r.ted. 
...hed with brine, dried oyer n.cn.alu. .ulf.te. and the solrent 
... ew.por.ted. The re.ldue was subjected to colu.n chlo.at.fT- 
phy on .lllc.,.1 .1th an eluent of a nlxture of .ethylene cblo- 
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ride and acthanol (15:1) to rive 4- ace ty 1 as 1 noio t hy 1 - 1 - ( 4 -ae t - 
hoxybenzyl)-1.2.3.S-tetrahydropyrldlne (7.27 %) as a pale yelloe 
oil. 

tR(fila) : 3300. 1650. 16.0. 760ca-» 
MMt(CDCla. *) : 1.98(3. 3H). 2.10(brs. 2H) , 

2.56(t. J-5.7H2. 2H). 2.95(br s. 2H). 3.52(s. 2H). 

. ^6(3. 2H). 3.80(3. 3H). 5. 53(t. J-I.5H2. 1H). 

5.95(br 3. IH). 6. 80-6. 90(a. 2H). 7.20-7. 30(a. 2H) 
lASS(a/z) : 274 (10. 215. 121 

Preparation 5 

4-Acetylaalnoaethyl-l-propylpyrldlnlua Iodide was ob- 
tained by reacting 4-acetylaethylpyrldlne as a raw aaterial. In a 
slallar aanner to that of Preparation 3. 

ap: 135-137 V (vtshed with acetone) 

U(MuJol) : 3250. 1670. 1640. 760. 750 ca- ' 

m(DIS0-d«. 6 ) :0.87(t. J-7. 3H2. 38). l.65-2. 00(a. 2H). 

1.97(3. 3H). 4. 45-4. 55 (a. 4H). 7.96(d. J-6. 8Hz. 2H) 

8.67(t. J-5.8H2. IH). 8. 98(d. J-6. 8Hx. 2B) 
«ASS(a/iJ : 193 (■*). 149. 107 

Preparat i on 6 

4-Acety laalnoae thy 1- 1 -propyl- 1 . 2 . 3 . 6-te t r any d ropy ridina 
was obtalnrd by reactlnc the coapound obtained In Preparation 5 
as a raw aaterial. In a slallar aanner to that of Preparation 4. 
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( 

Htm.) : 3300. 3050. 1650.750c. 

NWKCOCl.. *> :0.9l(t. J-7.3HZ. 3H). 

I.UCI. ««rl.t. J-T.JH. II). 3H) ' 

Z.23Cbr ,. II). 2.30-2. 40C 28). 2.S6U. J-5.7H,. 21) 

2.9S(d. J-I.Ms. 2H>. 3- 79(d ' J " 5 ' 4I '' 2B) ' 
5.54-5.57U. IH). 5.66(br s. 1H) 

■ASSU/x) : IMW>. > 87 ' 98 

Prepara tion T 

...... .. .. ... » 

, .1 in a ili&Ur tanner to that of 
u. iodide as a raw .aterial. In a stall 

Preparation 4. 
bp 150 -C/0. 08«»Hj (kugelrohr) 
IR(Mla) : 3270. 1640. 1540c.' 
HI(CDC1..*) : L15(3H. I. J-THi. CH.). 

I.99UH. s. C0CH.). 2.19(2". HCH.£]LCH->. 
2. 49C2H. autrtet. J-THi. HCfl.CH.). 
2.52C2H. t, J-8Hi. CH.U.H). 
2.72C2H. d. J-2.5HX. HCH.O). 
3.78(28. d. J-5.5HX. CH.M. 5. •5(11 
5. 8(1H. 8H) 
«ASS(./x> : IS2CM ). 123. HO(blie). 108 

Preparation 8 

4-...t,I.-lM..tI W l-l.».- W l-l.I.«.«-f*«^ W ' WlM 
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was obtained via 4 -ace ty 1 aa 1 noic thy 1 - 1 -bcnzy 1 -py r 1 d 1 n 1 ui broalde 
by reacting 4 - ace ty laa i no -ae t hy 1 py r Id 1 ne and benzyl t^oaide as 
raw aaterlals. In a alallar aanner to those of Preparations 3 and 
4. 

U(Fila) : 3250. 1550. 740. 700ca" 

HMCCDCW. 6) : 1.98(s. 3R). 2.00-2.l5(a. 2H>. 

2.l5-2.35(a. 2H). 2.97(br s. 2H). 3.45(s. 2H). 

3.95-4.00(«. 2H). 5.53(br s. 1H). 5.84(brs. 1H). 

7. 20-7. 40 (a. 5H) 
IASS(a/i) : 244 ()T). 185. 172 

Preparation 9 

A solution of 4-acetylaainoaethyl-l - (4 -aethoxybenzy 1 ) - 
1.2.3.6-tetrahydropyridIne (5. CO g) and 6N aqueous aolutlon of 
aodlua hydroxide (IS al) In aethanol (32 al) was refluxud for 23 
hours, and then the solvent waa evaporated. Ethyl acetate and 1* 
aodlua hydroxide aqueous aolutlon were added to the residue. The 
organic layer was separated, washed with brine, dried over aagne- 
aiua sulfate, and the aolvent was evaporated. The residue was 
subjected to coluan chroaatof raphy on slllcarel with an eluent of 
a alxture of aethylene chloride and aethanol (10:1 - 2:1) to rive 

4-aalnoaethjl-l-(4-Bethoxybenxyl)-1.2.3.«-tetrahydropjrldlne 
(2.31 *) aa an oil. 

IKflla) : 3370. 1610. 760. 730ca" 
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( 

UICCKI..O :l-84(br a. 2H). 2. I3(br a. 28). 

2.57(1. J-5.8HI. 2H). 2.99(br 9. 2H). 3.20(br a. 28). 
3.53(a. 2R).3.80(J. 3H) . S.S3-S.S7(a. IH). 
6.80-6. 90(«. 2H). 7. 20-7. 30 (a. 2H) 
IASS(-/J) : 232(8-). 202. 121 

Prepara tion 10 

,-A.lno.ethrl-l-Proprl-X. 2 .^«-^ t ^ dr0,,rrUlne 

obtained b, reacting 4-.cet,l..lno.eth y l-l-Propyl-l. 2.3.6- 

• -I in jt niailar Banner to that 
tetr.hrdroprrldlne a. . ra. ..t.rl.l. In a .l.li 

of Preparation 9. 

bp: 140-150 ^/iOeaHB (Iugelrohr) 

IR(Pile) : 3270. 1600c.-' 

m'.CDCI..*) :0.M(t. J.T.«». 3D. 1. 10-1. 70(br a. 2H). 
l.55(t. quartet. J-7.3Ha. J'5.7Hx. 2H). 
2.14(4. J-1.6HI. 2H). 2.30-2.40(.. 2H). 
2.57(t. 1-J.Tli. 28). 2.96-3.00(e. 28). 3. 10(s. 2H). 
S.53-S. S7(.. IH) 
BASS(./x) : 154(8'). 125. 96 

Preparation LI 

4.A.lno..th 7 l-l-ben.,l-l.3.3.0-tetr.h y droprrld.ne ... 

obtained br re.ctlnc 4-ace t, l..lno..tnrl- - 1 . 3 . 3 . - 
letra h ,drop,rldlne . ra. ..t.rl.l. in . — " 

of Preparation 9. 

1 1 (Pi la) : 3370, 3270. 1600. 740. 700e«" ' 
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C 

XIR<CDCI,. * ) :t.61(s. 2H). 2. 13(br 3. 211), 

2.S3CU J»5.8Hx. 2H). 2.95-3.05(a. 2H) . 3.20(br a. 2H) 
3.59(s. 2H). 5. 50-5. 55 1H). 7. 20-7. 37 (a. 58) 

■ASS(«/x) : 202(1*), 172. 97 

Preparation 12 

3-A.lno«ethyl-l-ethyl-1.2.3.6-tetrahydropyridinc was 

obtained by reactinr 3-acetyla.ino.ethyl-l-ethyl- 1 , 2. 3 tetrahy- 

dropyrldinc as a raw .aterial. In a al.ilar wnner to that of 

Preparation 9. 

bp: 100-105 X/*. SmHj (Iutelrohr) 
IR(Mojol) : 3450. 3370. 3280. 3200csT 1 
NMR(C0C1,. S ) : 1. U(3H. t. J'7Hx. CH.). 

1.61(21. s. NHi). 2. 21 (2H. ■. CH.Cfl.CH-). 

2. 47(2H. quirtet. J«7Hz. N£fl.CH.). 

2. 49(2H. t. J'6Hz. NCJ.CH.CH.). 2.93(2H. «. CH.H). 

3.20(2H. ■. CH.H). S.620H. a. M-) 
■3(a/») : 140(1 ). 123(base). 110. 108 

Preparation 13 

Acetic anhydride (17.5 .1) .as added to a atlrred aolu- 
tton of 3-a.lno-eth7lpyrldlne (10.0 r) In acetic acid (30 .1) at 
rooa tenperature. The resulting .lxture was stirred at roon 
te.perature for 30 nlnutes and concentrated In vacuo to afford 
3-acet7la.lno.ethylpyrldlne a. a crude oil. which tn converted 
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I ,..„>„..«....„•.•..»..".<'■'■■ *' """" ""' 
„ w . ...... •. • .'••>« — ' «• »•« " 

,M. ............ ■ » Ct> ' 1 " 

give pale yellow crystals. 



■p : 110-111 *C 

U(Nujol) : 3420. 3260. 1640W 
HiJUMSO-d.. 8 ) : l.S4(3H. t. W.SHx. CH.). 

1.93(3H. s. COCH.). 4.44'2H. d. J-6Hi. CH.HCO). 

4.64(2R. quartet. J«7. 5Hx. N£fltCH,). 

8. 12C1H. t. W.SHx. prrldiniu. H). 

8.43(1H. d. W.5Hx. pyrldlnlun H) . 

8. 59(111. 1. J'6Hz. MH). 9.0(2H. .. pyrldinlu. H) 
■ASS(«/x) : 135. 107 



Preparation 14 

A .Ixture of ethyl 3 . 3-dlpheny 1 -2-propeno.te (4.28 c> In 
.....«,.. hydroxide mm... "lutlon (28 .1) and eth.nol (50 .1) 
„. elloeed to .tend ov.rnl.ht at roo. te.p.r.ture and atlrred at 
SOX for 2 hour.. EOyl acetate and brine were added to the .Ix- 
ture and the re.-ltln. .ol.tlo cldtfled .1th concentrated 

I.—* til ■•oarated. dried over 
hydrochloric acid* The orcanlc layer waa ™P 

..cne.lu. aulf.te. and the aolvent wa. evaporated In vacuo to 
five 3.3-dtphenyI-2-propenolc acld ' 
ap: 158-181 X (wished with ethyl acetate) 
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l*(Nujol) : 1690. 1660. 1610. 720,700c*' 1 
M1RCCDC1.. 6) : 6.32(s. 1R). 7.10-7. 40(m. 10H) 
■ASSCm/x) : 224(1*), 179. 165 

Example 1 

To a solution of 4- [ ( 2-hydroxy-2. 2- 
d I phenyl acetyl ami no ) methyl )-i- (4-methoxybenzyl ) py r idlnlua chlo- 
ride (100 r) In methanol (800 al) was added portlonwise sodlua 
borohydrHe (32.7 *) at 10 - 20 X, In a nitrogen atoaosphere. The 
resulting solution was stirred at room temperature for 1 hour, 
and then the mixture was evaporated. Ethyl acetate (14 ) and 
water (500 al) were added to the residue, and the orranic layer 
was separated, washed with water (500 al). brine (500 al). dried 
over magnesium sulfate, and evaporated to jive J!-ll-{4- 
aethox7benx7l)-l,2 # 3.6-tetrahydropvrldln-4-yllaeth7l-2-h7droxy- 
2.2-dlphen7lacetaalde as crude oil. A mixture of the crude oil 
and l-chloroeth7l chlorof oraa te (25 al) In methylene chloride 
(700 al) was refluxed for 1 hour. Methanol (350 al) was added to 
the mixture. The solution was refluxed for 30 alnutes. and the 
solvent was evaporated. The residue was treated with 4N-hydrocen 
chloride in ethyl acetate, crystallised and recrystall lzed froa 
ethanol to five It - ( 1 , 2,3 , fi-totrahydropyrldln^-yD-aothyl^- 
hydroxy^ . 2- d 1 pheny lace t aaide hydrochloride as colorless crystals 
(41.64). 

mp : 222-224 t 

It(Hujol) : 3350. 1650. 750. 730. 690cm 1 
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NMR(DiSO-d.. <5) :2.15(2H. bra). 3. IO(2H. t. J-5.91U). 

3. 34 (2H. br s). 3. 70(2H. d. J-S.5Hx). 5.4K1H. br 3). 

5.820H. s), 7.20-7.45(108, ■) . 8.34(18, t. J-5. 5Hx). 

9. 15(2H. br s) 
IASS(«/x) : 322(1*). 183. 95 

giaaple 2 

2-nydroxy-2.2-dlphenyl-S-U'.2.3.6-tetrahydro-4- 
pyrIdyl).ethyiUceta«lde (1.00 %) was hydroajenated over 10 X 
paiUdlvi. on carbon in .ethanol. After the catalyst was re.oved 
by filtration, the filtrate was evaporated in vacuo and recrya- 
taliized fro. ethanol to jive 2-hydroiy- 2 . 2-dipHeny 1 -H- I ( P lper i 
dtne-4-yl)aethyl)acetaalde hydrochloride 
(0.35 *) . 
■p : 251-233 T 

IKKujol) : 3360. 2470, 1650. 1600. 750. 730. 700c*' 1 
m(DiS0-d.. 6 ) : I. 10-1.40(1. 2H). I. 50-1. 80 3H). 

2. 65-2. 90(«. 21). 2. 90-3. I0(«. 28), 3. 10-3. 30(a. 2H). 
6 75(s. 1H). 7.20-7. 45(a. 10H). S.28(brs. 1H). 
8. 69(br s. 2R) 
IASS(«/x) : 324 (1'). 183. 105 
Eleaental analysis: C . «H • .0.-HC1 

Calculated value: C 86.58. H 8.98. N 7.78 
Actual value: C 87.04. H 7.09. N 7.76 

Exaeple 3 
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2 - Hydroxy -N- I a-ncthylplpcrldlne-4-yl )aethyl I -2. 2-dl phc- 
nylacetaalde hydrochloride was obtained by reacting 
A- I ( 1-aethyl-l , 2.3 . 6- te trahydropyr ldlne-4-y 1 )aethyil-2-hydroxy- 
2.2-dlphcny lacetaalde aa a raw aatcrial. In a slailar Banner to 
that or Exaaplc 2. 

ap : 237-239 V 

IR(Nujol) : 3430, 3150. 1670. 790. 770. 710. 700ca-» 
m(0IS0-d.. <5 ) :l.20-l.50(a. 1H), 1.60-1. 80 (a. 2H). 
2. 20-3. 20 (a. 8H). 2. 68 (a. 3H). 6.73(s. 1H). 
7. 20-7. 35<a. 10B). 8. 30(brs. 1H). 9. 70-9. 90 (br a. IH) 
MASS(a/x) : 3380T). 183. 105 
Bleaental anal/sis: C , ,H , # N,0. •RCI 

Calculated value: C 67.28. H 7.26. N 7.47 
Actual value: C 67. 64. H 7.58. N 7.53 

Exaaple 4 

A solution of 2,2-diphenyl-2-hydroxy-»-l { 1- (4- 
nethoxybenxyl)-l .2,3.6- tetraphydropyr 1 dine -4 -yl J ae thyl 1 ace taalde 
(1.03 f) and benxyl chlorof oraate (0.437 %) in 1 . 2-dichloro- 
ethane (10 al) was stirred at rooa teaperature for 4 hours, 
diluted with water, and extracted with aethyiene chloride. The 
extract was dried over aarneaiua sulfate, evaporated In vacuo, 
and chroaatof raphed over silica fel using aethyiene chloride- 
aethanol as an eluent to afford H- I ( 1-benxyloxy carbony 1 - 1.2.3.6- 
t etrahy dropy r id ine - 4 -y 1 ) aethy 1 1-2,2 -di phenyl -2- hydroxy- ace taaide 
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i 

(0.797 c) as an oil. 

UUila) : 3390. 1590. 1670ca" 

NUCCDCU. *) :l.99(2H. br s, -C£]1,CH,N). 

3.52(2H. I. J-5.5Rx.CH,£B.HC00), 3.76(1H. s. OH). 

3.90UH. a. -CHCi-KCOO *nd CONCH.). 5.13(2H. s. OCH .). 

5.37(11. *r s. *CH). 5.49UH, a. COHH). 

7.3-7.5U5H. n. troaatic H) 
MASSla/x) : 133. 105. 91. 77 

Eiaaplf 5 

A .Uture of »-[[l-(4— th«iyb.««yl)-1.2.3.S-t«traay<lro. 
prrUlne-4-rll«thrll-2.2-diphen7l-2-».7«iroiT -ccflde (2.77 S ) and 
1-chloroethyl chlorofor.ate (0.75 -1) In 1 .a-dichloroeth.ne 
,55 -1) ... refluxed for 30 .Inutea. Aeth.nol (50 .1) ... added 
to the .ixture. and the solution ... refluxed for 1 hour and 
evaporated. 7he re.Idu. — purified by coiu.n chro..to*r.phy on 
.lllca ,el with a .Ixture of dlchloro.ethane and .eth.nol (10:1). 
■ eth.nol. and then a alxtur. of .eth.nol and 28 * ...onla w.ter 
(10.1). aucceaaively. a. an eluent. 7h. elu.te «a. evaporated. 
7hc residue ..a treated with 4H-hydro f en chloride in ethyl ace- 
tate. cr7.talll.ed. and r.cry.t.lll.ed fro. .eth.nol and ethyl 
acetate to ,ive It - 1 1 1 . 2.3.0-tetr.hydropyr ldlne-4-yl l.ethyl ) -2 .2- 
dlphenyl-2-hydroxy aceta.lde hydrochloride aa colorle.a cry.t.l. 
(1.33 (). 
■p: 223-224 "C 

IKNuJot) : 3350. 1650. 750. 730. 690c." 
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H»R(D»SO-d.. i) :2.l5(brs. 2H). 3. IO(t. J-S. 9Hx. 2H). 

3.34(br s. 2H). 3.70(d. J-S. 5Hz. 2H). 5. 41 (br s. 1H). 

S.82(s. IH). T. 20-7. 45(«. 10M. 8.34(1. J-5. 5H2. IH). 

9. 15(br s. 28) 
lASS(a/z) : 322CJI-). 183. 95 

Eia.nlc 6 

A .olutlon of »-tU-ben«ylo«ycarbonyl-1.2.3.6-tetrahy- 
dropyrldlne-4-7ll.ethyll-2.2-dlphen7l-2-h7droxy.cet.ilde (1S6 mg) 
In 25 X hydrojen bro.lde-.cet 1c acid solution (1.86 .1) was 
stirred for 30 -lnute. under Ice coollnc and for 3 hours at roo. 
te.perature. and then evaporated in vacuo. The residue was 
psrtl loned between dilsopropyl ether end water. The aqueous 
layer was separated, baslfled with 18 sodlu. hydroxide solution, 
and extracted with .ethylene chloride. The .ethylene chloride 
layer was washed with brine, dried over .afne.lu. sulfste. evapo- 
rated in vacuo. The realdue was purified by colu.n chro.atocraphy 
on silica eel uslne .ethylene chlor Ide-aethanol as an eluent to 
afford 2.2-dlphenyl-2-hydroxy-8-l( 1.2.3. 6-tetrahydrop/ri<iine-4- 
7l).eth7l|aceta.ide (85 .f) as a colorleas powder, which ess 
recrystalllsed with ethanol. 

ap : I S 1 - 1 53 T 
Bls.entsl snalysis: 

Cslculslsd vsloe: C 74.51. H 8.88. N 8.89 

Actual tslus: C 74. 59. H 7.08. N 8.74 
lMHuJol) -.3380. 3300. 1970c." 
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2 .,5(2H. I. C »■ U • ^,H> • 

3 23(2 „. , -«!..». 3-3SUH. *• 

3 .,«2, , 3-S.SH, «.)• «.«»■■ * " ' CH) - 
6.70C1H. t. J-S.SHx. CONH). 
7 25-T.SO09. «. «roMtic » 

„»,.,.> .«■•>. •«<»■">• 

, > 111 ..M-»l»«"'"""'-'- 

.»...«• •«••■"»" " " t , .... u. 

n. r..»ltl»f ..»>l" •" •'•»•'•'•« '" 

.„.„.,..- -i »— " "" 

,.,„. J . 3 .-«»-'" 1 "'" ldl " „,.,.,. „. 

w „.,...l..l« ...»......«•"» » -»•""• 

■p: 195-19T T 

m(».SO-d..*) :M4(br.. »). MIC >■>• 
3.14(1. J.«.»Hx. 2"). 3.5l(br W. 

7.20-7.41C »0«. ••>•<*• J-6. l>». »»>• 
*.65(br f. 2H) 
■ASS(«/») : 323(»*D 

u,..»t.i .».Jr.i« c.i:.««.o.-c«.so.i 
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( 

Calculated value: C 60.27. H 6.26. N 6.69. S 7.66 
*ctt!*l value: C 60.7.2. H 6.32. N 6.62 . S 7.36 

Exagple 8 

A aixturc of R - ( 1 -cthoxycarbony Ip 1 per I d lne-4 -yl ) -2 . 2- 
dl phenyl acetaalde (4.00 z) and potasslu* hydroxide (2.0 t) in 
aethyi cellosoive (30 ai) was refluxed for 3.5 hours. Ethyl 
acetate (100 ai) and water (300 al) vere added to the alxture and 
resulting solution was separated. The aqueous layer was extracted 
with ethyl acetate (100 al x 3). The coablned organic layers were 
evaporated in vacuo and treated with 4* nydrojen chloride In 
ethyl acetite to rive M- ( p I per I dl nc -4 -y I ) -2 , 2 . -d 1 pheny lace taalde 
hydrochloride. 

ap : 233-235 r (washed with ethyl acetate) 

H(Hujol) : 3500. 3300. 1630. 740. 720ca' 1 

m<D«S0-<!.. , ' : l. 45-1. 75(a. 2H). l.75-2.00(a. 2H). 

2.80-3.10(a, 2H). 3.10-3.25(8. 2H). 3. 70-3. 95(a. 1H) 
4.97(3. 1H). 7.3.-7.40(8. I0H). 8. SWd. J-7. 4H2. IH). 
«. 86 (br s. 2fJ 

■tSS(a/x) : 294(1-), 221. 167. 127 

B!eaental analysis: C , ,H , ,M.0*.fCI 
Calculated v t | ue : C 65.41. H 7.22. N 8.03 
Actual value: C 65.87. H 7.32. N 8.12 

gxaaple 9 
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1 2 .„ y drPx y -H-«PlPcrNl»c.4-yl)-2.2-dl P hcnyl.cct«ldc Uy.ro- 

chloride was obtained by reacting 

„. (1 .etho,ycarbonylplper»dln-4.yl)-2-hydr.xy-2.2-dlpha n yl.cet..lde 
., a ra. .aterl.l. In . .WUr to that of E.a.ple 8. 

ap: 193-195 T (»i.hed *i th icetone) 

ll(Nujol) : 3300. 2700. 2600. 2470. 1660. 770. 750. 730. 700 
ea- ' 

RlKMSO-tf.. S) : 1.60-2. 00(a. «H). 2.75-3.0S(a. 2H). 
3.05-3. 30(a. 2H). 3.75-4.00(a. 1H). 6.77(s. 1H). 
7.20-7.95(a. ton) . 8. 15(d. J«7.7Hx. 1H). 
8.94(br a. 1H). 9. I0(br s. 1H) 
«ASS(a/») : (no «*) . 183. 105 
Eleaenttl inilyjis: C i .H, iN.Ot-HCl 
Cilcul.ted v.lue: C 64.67. H 6.76. N 7.94. CI 10.05 
Actual value: C 84. 79. H 8.93. N 7.92. CI 9.98 



Eiaaole 10 

A solution of H-(pyrldlne-4-yl).etl.yl-2-hydroiy-2.2-dlpheny^ 
laccta.lde (2.00 (> and .ethyl Iodide (1.6 -1) In acetone 
(100 al) waa refluxed for 3 houra and evaporated to five l-.eth- 
yl-4-l(2-hydroxy-2.2-dlphenylacctyla«lno)-«cthyl)pyrldlnlu« 
iodide a. a crude oil. The oil ... dL.olved In .eth.nol (50 .1). 
and .odlu. borohydrlde (0.95 c) ... »dd.d to the .olutlon. The 
re.ultlnc .Ixtur. ... .tlrr.d for 1 hour at roo. te.per.ture. and 
then ev.por.ted. The re.ldue ..c partitioned bet.e.n ethyl ace- 
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late and 1* sodlua hydroxide aolutlon. The org-anlc layer waa 
aeparated. e.ahed »lth eater, brine, dried over aarneelua aul- 
fatc. and evaporated. The realdue eaa treated with 48-hydro t en 
chloride In ethyl acetate, cryetalllzed and recrystalllxed fro. 
2-propanol and aethanol tc five H- ( 1-aethyl-l . 2 . 3 . 6- tetr ahydrop- 
yrldlne-4-yl)aethyl-2-hydroxy-2.2-dlphenylacetaalde (0.41 r) . 

■p : 173-174 X 

m(Mujol) : 3340. 3200. 25S0. 1660. 770. 750. 720. 700c«-' 
KaR(D8S0-d.. 6 ) : 2.00-2.50(2H. a). 2. 80-3. 90(4H. ■). 

2.73(3H. s). 3. 72(28. d. J-6. lBx). 5. 38(111. a). 

6. 820H. s). 7. 20-7. 40U0H. ■). 8.37(18. t. J«6. IHx) 

10. 77(18. br s) 
■ASS(a/x) : 336 (« ). 183. 109 



Exaaole 11 

K-(l-ethylpyrldlnlo-4-yl)aethyl-2-hydroxy-2.2-dlphenyla 
cetaalde Iodide waa obtained by reactlnr 

8-(pyrldlne-4-yl)«ethyl-2-hydroxy-2.2-dlpbenylaceta«lde and 
•ethyl Iodide as raw ■atertale. In a alallar Banner to that of 
Exaaple 10. 

ap : 123-124 X 

IR(SuJol) : 33S0. 1650. 780. 740. 720. 700ca-' 

m<DaS0-d.. 3 ) :1.52(t. J-7. 2Hx. 38). 4.57(q. J-7.2Bi. 28) 

4.60(d. J«6.0Hx. 28). 7. 00 (a. 18). 7. 20-7. SO (a. 101). 

7.8S(d. J-6. 6Bx. 28). 8. 01 (d. J«6. 6Bx. 28). 
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9. 1 3 (t. J«6. OHx. 1H) 
aASS(e/x) : (no . 183. 105 

Kxaaolc 12 

A alxture of 2-hydroxy-2 . 2-d I pheny 1-B- ( (1.2.3,6- 
tetrahydropyrldlne-4-yl)aethyllaceta.tde hydrochloride (0.70 O 
and sodiua cyanoborohydrlde (0.18 c) In drr isthanol (IS .1) and 
dry acetone (5 .1) »«» stirred for 4 days at roo. te.perature. 
and then the .lxture *.a evaporated In vacuo. Ethyl acetate and 
IS sodlu. hydroxide solution were added to the residue. The 
organic layer .as separated, washed with brine, dried over "tne 
,lua suUate. and evaporated In vacuo. The residue »ss treated 
,1th 4I«-hydrorenchlorlde In U4-dloxane. and crystallised to rive 
2-hydroxy-H- 1(1-1 sopropyl-1. 2.3,6- te trshydropyridlne- 
4-yl)nethyl]-2.2-dlphcnylacctaelde hydrochloride (0.58 f). 

ap : 126-127 X (stshed slth 1. 4-dloxine) 
IJKNujol) : 32S0. 1860. 760. 700ca" ' 

BM(DaS0-d.. *) :t.26(d. J-6. 68x. 6H). 2.05-2.25(a. II). 

2. 30-2. 60(a. 18). 2. 75-3. 10 (a. IB). 3. 25-3. SOU. 2H). 

3S8(br s. 2H). 3.73(d. J-8. OHx. 2H). 5. 42(s. 1H). 

6. 83(br s. 18). 7. 15-7. 60(a. 108). 8.36U. J-6.0Hx. 1H) 

10. 30(br s. IB) 
Sleaental analysis: C..8,.H.0,>BCl-l/28,0 
Calculated talus: C 67.39. H 7.38. N 6.83. CI 8.65 
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C 67.40. H 7.84. N 6.58. CI 8. 35 



MMl-ethylpiperldine-4-yl>-2-hydroxy-2.2-dlphenylaceta- 
.Idc fu.aratc was obtained by reacting N-(pipcrldlne-4-yl )-2-hy- 
droxy-2.2-dlphcnylaceta.ide aa a raw .aterlal. In a elallar 
Banner to that of Exaaple 12. 

■p : 197-199 X (recrystatlization froa isopropyl ilcohol) 
lX(Nujol) : 3420. 2350. 1670. 750, 700. 670c«* 1 
m(DiS0-d.. S ) : 1.0S(t. J-7.2H2. 3H) . 1.4S-i.6S(a. 4R). 
2. 15-2. 40 (a. 2H^. 2. 54 (q. J-7. 2Rx. 2H). 
2. 85-3. 05(a. 2R). 3. 55-3. 75(«. IH). 6.50(s. IR). 
7.20-7. 40(a. UH). 7. 96(d. J-o. OH*. IH) 
Eleaental analysis: C, ,H ii M l 0-l/2C,R < 0^ 1/2H.0 
Calculated ytlue: C 68.13. H 7.21. N 8.91 
Actual value: C 87.97. H 7.41. N 6.67 

Exaaple 14 

K-(l-lsopropylplperidine-4-yl)-2.2-diphenylaceta«ide 
fu.arate waa obtained by reactln* H- <plpcr ldine-4-y 1 > -2 . 2-diphe- 
nyl-acetaaide hydrochloride aa a raw ■aterlal. In a siallar 
aanner to that of Exaaple 12. 

ap : 175-177 X (washed with acetone) 

li(Rujol) : 3200. 2650. 2500, 1880, 790. 770. 740. 700ca** 
*M(D>S0-d.. S ) :1.13(d. J-6. 6R2. 61). 1.4S-1.T5U. 2H>. 
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|.7S-2.00<«. 2H). 2. 65-2. 90 (•. 2H). 3.00-3. 25 (■. 3H) . 
3. 65-3. 90(«. 1H). 4.93(a. IH). 6.54(s. 3M). 
7.10-7. 35(.. ".OH). S. 43(d. J*7. 3Hj. 18) 
aASS(»/x) : 336 (» ). 321. 167 
Elemental analrsis: C.,H,.N,0-3/2(C.H.O.) 
Calculated value: C 65. 87. H 6.71. N 5.49 
Actual value: C 65.60. H 6.84. N 5.57 

Eia.ole 15 

„-<l-ethrlplperldi n e-4-vl)-2.2-dlphenTl.cet«lde '»"* te 
... obt.Ued br re.ctln, B - < piper Idl ne-4- vl , -2 . 2-dlph.nvl.cet.- 
.,oc hydrochloride . r.. ..t.ri.l. I. a .l.>Ur • to th.t 

of Ex. ale 12. 

■p : 179-181 T: (t.shed tlth acetone) 
U(Nujol) : 3250. 1690. 1760. 790. 760. 740«- ' 
Nil (DlSO-dt. d ) :1.05(t. J-7. Wx. 3H). t.30-l.60(.. 2H). 
1.70-I.8SU. 2H). 2. 25-2. 40(». 2M. 
2. S5U. t-7. 2Hi. 2H). 2.90-3. 10(». 2H). 
3.40-3.55(«. IH). 4.91(s. 1H). 6.55(s. 2H). 
7.20-7. 30(«. 10H). 8. 34(d. W.4Hi. IH) 
■ASS(./x) : 3220T). 307. 167. ltl 
Kt-eental enalytle: C. ,H.,H,0'C.H,0.' 1/211.0 
Calculated value: C 67.10. H 6.98. N 6.26 
Actual value: C 86.78. H 6.97. N 6.05 
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Kxnap 1 c 16 

A alxture of bcnzyllc acid (2.21 y) n.H 1,1* -carbony 1 - 
dllaldazole (1.73 j) in dry d 1 chl oroae thane (45 al) was stirred 
for 2.5 hours at rooi teaperature. Then 4 -a« lnoae t hjl - 1- ( 4- 
acthoxybenzyl)-1.2,3.6-tetrahydropyrldlne (2.25 g) in dry dlchlo* 
roaethane (20 al ) was added dropwise over 20 alnutes. The alxture 
was stirred for 45 alnutes at rooa teaperature and evaporated. 
Ethyl acetate and Iff sodlua hydroxide were added to the residue. 
The organic layer was separated, washed twice with water, dried 
over aarneslua sulfate, and evaporated. The residue was purified 
by coluan chroaatographv on silica jel with a alxture of dlchlo- 
roaethane and aethanol (10:1) as an eluent to rive H-[ll-(4- 
ae thoxybenzyl ) - 1 , 2 . 3 . 6 - 1 e t rahydropy ridi ne-4-yl 1 ae thy 1 J - 
2. 2-dlphenyl-2-hydroxyacetaaide (3.47 f) as a pale yellow oil. 

1R(CHC1.) : 3370. 1660. 1610. 750. 730. 700ca" 1 

MR (CDC 1.. 8 ) :2.02(brs. 2H). 2.52(t. J-5.8Hz. 2H). 

2. 91 (br s. 2H). 3. 50(s. 2H). 3. 80(a. 3H). 

4. 10(brs. 1H). 4. I4(s. 2H). 5. 39(br s. IH). 

6.39(brs. IH), 5.85(d. J»12.7Hz. 2R). 

7.20-7.50(a. 12H) 
«ASS(a/x) : 442(«). 202. 121 

Exaaple 17 

A-t (1-aethy 1-1 .2.3.6- tet rahydropy rldlne-4 -y 1 )aethyll - 
2.2-diphenyl-2-hydroxyacetaalde oxalate waa obtained by reacting 
henzyllc acid and l-aethyl-4-aalnoaethyl-l .2.3,6- tetrahydropyrl - 
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■p : 1 5-190 t 

IR(Nujol) : 1650. 1600. 770. 750. 730. 700c." 
m»IS0-d.. «) : 2 09(br 3. 2B). 2-50(s. 3H). 

2. 81(t. J-5.9HX. 2B). 3. 19(br 3. 2R). 

3.68(d. J-6.0H1. 2B). 4.98(br. 2R). 5.37(3. IB). 

7.20-7.«(.. MB). 8.26(t. J-6.0Bz. IB) 
»ASS(./i) : 336 0I-). 215. 183. 109 



Km.olc 18 

2-Hydr«7-2.2-dlph.nrl-ll-l(l-Propyl-l.2. 3 .6-tetr.hT<Irop- 
yr ldlne-4-7l).eth7l!.cet..lde hrdrochlor Id. obtained br 
reacting bemrllc acid and i-proprl-4-.lno.cthyl-l . 2 . 3 . 6- ft- 
rahrdroprrldtne ra. ..t.rl.l.. In a -1-11" .anner to that of 
Example 16. 

•p: 96-98 (recrysttl Ujitlon fro* i ■ Uture of 

ethyl icetate-Mthanol-dlisopropyl other) 
IK(Kujol) : 32S0. 1660. 770. 740. 700c«* • 
m<DMS0-d.. S) :0.89(t. J-7. 3Hx. 3H) . 1.60-1. SOU, 2H) . 
2. 00-2. 55(«. 2H). 2.90-4.20(«. 8H). 5. 89(br a. IB). 
6.82(3. IH). 7.20-7. 45(1. I0«. 8.37U. J-6. 1H 3 . 1H). 
10. 50(br l. 1H) 
14SS(«/x) : 364(1-). 335. 183. 137 
gleoentil liulriii: C, tH • tH ,0 • -HCl 
Ctlculit.d *tluo: C 86.80. H 7.41. N 6.77. CI *7 
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Actual ,.l»e: C 65. 77. H 7.76. N 6.44. CI 8.57 

K iaaole 19 

S-|(l-benzyl-l.2.3.6-tetr»hydroprrtdine-4-yl)«ethyH-2- 
hydroxy-2.2.-dlphenylacctaalde hydrochloride .aa obtained by 
reacting ben».yllc acid end l-beniy 1-4-a.lno.ethy 1-1 . 2 . 3 . 6- tet- 
r.hrdropy.-ldlne » r.. ..terlal.. In a al.llar ..nner to that of 
Exaaple 16. 

• r : 13A-141 *C (recrysttlUxition froa a aixture of 

aethanol-ethyl acetate-diisopropyl ether) 

IR(Su,ol) : 3450. 3200. 2570. 1660. 750. 710. 680ci*' 
mCMSO-d.. S ) : 2.00-2.50(8). 2R). 2.70-3. 50(a. 2H) . 

3.50(br s. 2H). 3.72(d. J-6. 0IU, 2H). 4. 30(s. 2H). 

5.3S(s. 18). 6.8!(s. IK). 7. 25-7. S3(a. 15H). 

8. 38U. J*6.0Hx. 1H). 10. 92(br s. IH) 

Elemental analysis: C.tH.«H»0,«HC1 

Calculated value: (aa 0.8 H,0 ) 

C 69.98. H 6.66. N 6.05. CI 7.85 

Actual value: C 69.94. H 8.67. N 5.94. CI 7.63 

Example 30 

H-|(l-ethyl-1.2.3.6e-tetrahydroprrldlne-3-rl).ethrll-2.2- 
diphenyl-2-hydroi7acet.alde 1/2 fu.aratc mas obtained by reacting 
benxyllc acid and t-ethyl-3-ailno.athyi-i .2.3.6-tatrahydropyrl- 
dlr.e aa raw ■ateriala. In a slailar aanner to that of Bxaaiple 16. 
■p: 185-186 X (rtcrystallixat ion froa isopropyl alcohol) 
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IR(Jlujol) : 3400. 2750-2600. 1675. ISaOcw* ' 
m(D*S0-d.. 6 ) : I.02OR. t. J*7Hx. CH.). 

2.09<2H. a. -CHCE-CH.). 2. 45-2. 65<4H. m. NCH, x2). 

2. 92<2H. s. «CCH.H), 3.68(2H. a. CCKCR,). 

5. 52 (IH br s. »CH). 6.SK2H. s. fumaric acid-CH). 

7. 25-7. 4U0H, a, aromatic H). 8, 21 (IH. br s. CONH) 
IASS(a/x) : 350(1'), 183. 124(baae), 105 
Bleaental analysis: C , ,H » .M ,0, • I /2C, H ,0 ♦ 
Calculated value: C 70.57. H 6.91, N 6.86 
Actual value: C 70.35. H 7.11, N 6.72 

Exaaole 21 

To a alxture of 4 , 4 ' -dl f luorobenxophenone (2.0 %) and 
tine Iodide (0.1 t) in dry dlchloromethane (15 al) was added 
trlmethylsllyl cyanide (1.35 mi) at room temperature. The reault- 
lnc alxturc was stirred for 40 hours at the same temperature, and 
then the solvent was evaporated In vacuo. Concentrated hydro- 
chloric acid (30 al) was *ddcd to the residue and the mixture was 
stirred at 90 TJ for 14 hours. The mixture was partitioned between 
ethylacetate and water. The organic layer was sep/irated and 
evaporated In vacuo. The residue was partitioned between dllso- 
propylether and 1* aqueous sodium hydroxide. The orranlc layer 
was washed with IH aqueous sodium hydroxide three times. The 
combined aiueoua layers were acidified with concentrated 
hydrochloric acid and extracted with ethyl acetate twice. 
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The co.blncd organic layers .ere ...hed .Uh .ater and 
hrlne. dried over a.cnealu. sulfate and evaporated in vacuo to 
r lv« crude 4.r-dlfluorobe«IHc acid (0.S0 t) . To a .olution of 
Ihl. crude 4.4--dtfluorobenrllic acid (0.80 U and -carbonyl- 
dtl.ld.role (0.60 r) in dry dlchlnro.ethane «.s added drop.lse a 
.oiutlon of 4- S .lno«cthyl-l-cthyl-1.2.3.6-tetr.hydropyrldlne 
(0.60 g) in dlchloroaetbane at rooa teaperature. 

The resulting .Hture was stirred at roo. te.perature. 
evaporated in vacuo. The residue .a. partitioned between ethylac- 
etaie and 18 aqueous sodlua hydroxide. The combined orfa.Hc 
isyers .ere .ashed .1th .ater and brine, dried over aajne.lu. 
sulfate, and evaporated in vacuo. The residue .a. purified by 
eolu.n ehro.atoir.phy on silica ,el and then on alu.lna and 
Heated .Uh 48 hydro«enchlorlde In ethylacetate to five 2.2- 
bls,4-riuorophenyl)-2-hydroxy-»-l(l-ethyl-1.2.3.6-tetr.hydropyrl 

.llne-4-yl)aethyllacetaBlde hydrochloride, 
ap: I5S-I57 "C (esshed with dlisopropyl ether) 
lt(Nujol) : 3350. 3270. 2500. 1660. 1600. 820. 770ca-' 
8BR(01SO-d.. d) : 1.24(1. J«7. 2Bx. 3H). 2.00-2. 45(a. 2B). 
2. 85-3. 80(a. 6H). 3. 09 (quartet. J-7. 2Hx. 2H). 
5.39U. 18). 6.96(s. 1H). 7. 10-7. 20(a. 4H). 
7.35-7. 4S(.. 48). 8.46(br a. 18). 10.21(br s. IB) 
■ ASS(a/i) : 3860T). 371. 219. 123. UO 
eteaental analysis: C.8..B.0.F.-BC1-1/3B.0 
Calculated value: C 61.61. K 6.03. N 6. 53. CI 8. 27 
Actual value: C 61.69. H 6.09. N 6.54. CI 8.27 
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1 

Kx«!iU_22 2) octane In ben- 

, .olutlon of 0-..lno-l-.»blcrclol2.2.21 

»« > itlrred solution of 

.... ... .n •"•« '"»*'•• " ' 

* .»..ko The resulting 

in m\\ at rooa temperature, in* 

"... «»- - * — " " '•" ; 

for l hour, cooled »lth ice 

. .xtrarted flee »ith ethyl ace- 
hy oro*lde a-«eou. .ulutlon. and extracted 

The -cet.te U,» — -hlned. ...M- .»> ne. 

i _ . odltt . - elated .. — - re. due 

..had ,« — - ^ * ^ " ^' 

r 9 o ... conned to the hydrochloride 

B „er 1, hydrochloride «. re^.taUUed rro. ethanol to 
..nner. Ihe >2 . dlp „,„yl -2-hrdrox 

.fford ,- U -.«aMcTclol2.a.2.1oct.n-3-rl> 

, M .t..U. h-drochlor... a. a colorlea. po.der. 

ap : 261-265 *C (dec. ) 

iKNaiol) = 3300. 2800-2300 1860c." 




,.05-3.6(68. .. *(«.>.>. * C0 " ,CI> ' 

8.67(18. S. 08). 7.25-7.45(101. .. aro.a.U 8). 
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8.S90B. d. J-7B2. COHH). !0.3C(1H. br s. HC1) 
■ASSd/a) : 336(1-). l?3(baae). 105 
Sleiental analysis: C,iHi.NiO,-HCl 

Calculated value: C 67.64. H 6. 76. N 7.51 

Actual »«tue: C 67.67. H 7.10. N 7.31 

Exaialc 23 

■ -(l-ethoxycarbonylplperlalne-4-yU-2-h 7 droxy-2.2-dlphe- 
nyl aceta.lde .a. obtained by reacting 4-ailno- l-ethoxycarbonyl- 
plperldine and benxyllc acid aa raw laterlala. »n 
a alillar Banner to that of Sxaiple 16. 
ap: 123-131 T (washed with nrhexane) 
lt(Hujol) : 3300. 1650. 1820. i60. 740. 720c«-' 
SIR (MCI •. 8 ) s 1. 00-1. 41 (a. 2»). 1.23(t. J*7. !Sx. 38). 

|. 70-2.00(a. 2H). 2.75-3.00(a. 2R). 3. 30-4. 20(1. 3R). 
4.08(0, J-T. I8x. 2R). 6.67(d. I'S.ORx. 18). 
8. 93 (a. U). 7. 20-7. 50 '.i. I0H) 
■A«(i/x> : 382(1'). 370. 216. 133 

Exaaole 24 

2.2-Dlphen7l-2-hydrox7-R-(2-<l-««xhylplperidlne-4-yl)- 
ethyllacetailde fmarate wat obtained by r«actlnc 4- (2-ailnoeth- 
yll-l-ieihylplper.dlne and benxyllc acid aa raw naterlala. in a 
Millar i.nner to that of Bxa.ple IS. The retldue ... chro.ato- 
craphed over illlca gel u.lnf chlorofor. - luthanol a- xn oluent 
ta afford white powder. 
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■p : 151-152 "C 

IIH.J.I) :3HO. 3250. 3200. 2740-2.00. 1700. 1670c." 
M«(0«0-d..n : 1.15-1. «S(5H. .. CH *»• 

,.7(28. CH.). 2.15(2H. .. CH,). 2.45(3H. s. CH.). 
3.!>-3.2«H. .. CH.x2). 6.50(2H. J. HC-CH). 
T.2-7. 4U1H. troMtic H »nd OH). 
8. I5(H. t. J'SHi. HH) 
>ASS(-/i) : *S2(1-). 337. I83(b«s.) 
Blecenul ttulysij: C..H..H.0.-C.H.0. 
C.icul.t.d C 66. 65. H 6.88. N 5.93 

Actu.l C 67.02. H 7.05. N 5.94 

,. 1 U-..»r.»>.""'"- ; '"'' , """-'- J '" 

....... «...« ,...,.....«.->-.«"»•—• 

Mll ... .......... ,. •< «• 

fr«e b»se: 
IKHuJol) : 3310. 2800-2300. 1660e- ' 
MI(CBC1..«> t 0.95(18. piperldln* 8). 

1.00(38. t. J*7Hx. CH.). 1.5-1.95(68. plp.rldln. H) 
2.30(28. quirtet. WHx. HCJiCH,). 
2.7(28. MMrWM D. 3. 1-3.35(28. COHCH.). 
1.15(1.1. br. 08). 6.88(H. br t. ■». 
7.25-7.53(108. «. «ro«Ue 8) 

40 



2155320 

lASS(«/x) : 352 (1'). 337, 183. 105(base) 
hydrochloride: 

■p: 131-182 1C (recrystaUization fro» isopropyl alcohol) 
ll(Hujol) : 3360. 3220. 2650. 2570. I655c«" 
HM(MS0-d.. 6 ) : 1.05OH. ■. piper idine H) . 

1.16(3H. t. J«7Hz. CH.). 1.75(311. a. piperidine H). 

2.1(1 H. ■. piperidine 85. 2.45(11?. a. piperidine H). 

2. ?(1H. a. piperidine B>. 

2.95-3.35(6K. ■. N£fl»CH„ piperidine H. and CONCH,). 
5.79UH. s. OB). 7.2-7. 45U0H. a. iroaitic H). 
8. 40(IH. t, J*6Hx. AH), 10.20* or. HC1) 
MA$S(a/x) : 352(1*). 337. 183. lOS(base) 
Eleaenlal analysis: Ct .1i#K,0, *HC1 
Calculated vaHe: C 57.94. H 7.52. N 7. 70 
Actual value: C 87.76. H 7.68. N 7.15 



Exaaole 26 

2-Hydroxy-H- 12- (i-«ethylpyrolldlne-2-yl)athyl 1-2.2- 
dlphenylaceta.ide hydrochloride tai obtained by reacting 2-(2- 
a.lnoethyl)-l-.ethylpyrrolldlne and beniyllc acid as raw aater 
aU In a atallar Banner lo thai of Eiaaplc 16. 

ap : 155-157 X (recrystall ixitior froa a elxture of 

ethsno! and ethyl acetate) 
U(Jlujol) : 3400. 3180. 2620. 1680. 770ca' 



41 



2155320 

LcD.SO-d..*> ,I.40-1.MC «>• I.IW.WC* ». 
Z.64<». 3». 2. 75-3. IOC Z1>. 3 10-3.25C 2tt. 
3.15-3.55C. ID. 6.«(». 1». 7.20-7.50C IOH). 
8. 38(br s. 1H). I0.36(br s. 1H) 
■ASS(./X) : 338 (IT). 323. 183. 155. 84 
Eleiental analysis: C..H..N.O.-HC1 

r RT 28 H T 26. N 7.47. CI 9. 46 
Calculated value: C 67. Z8. h 

#- »t »<j H T S3 N 7. 46. CI 9. 44 
Actual »slue: C o7. 29. H 7.53. 

»., 1 .. l »., r c.-b.«.P..«»•"-«•'"• J •'-'"""""" , •■" , * 
... .„.«< W r..«t... ...„..-» ..^«"«»"""""« 

bc .„„c „.4 .. r.. - ' ■»•»" ' t6,t " 

Exaaple 16. 

■p: 163-165 X (tashed .Ith n-he«ane) 
HWttiol) :3300. »6S0. 770. 750. 730. 700c." • 
««*...» :1.10-1.3$C. 58). 1.80-2.00C. 2-). 

2.80-2.95C. 2H). 3.90-4.1SC. SI). 4.90(a. ID. 

S.S2(d. J-7.5HX. 1H). 7. 20-7.40C. IOH) 
■ASS(./t) : 366(1-). 199 

,. lll -., M i-i. : ..>.«— "•w'"'""""- 4 '""*""" 
.„ t ,,-,-,»,.-..*..v«-..».»«.»'»'» - 

Mil « r.. ..»r»... «. • "»»" " "" , " 
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ap : 133-134 *C ( rccrystil I iiat ton frca • aixture of 

isopropyl alcohol and diisoprouyl other) 
IX(Mujol) : 3330. 2600. 1720. Io40. 1600. 750. 710c!' 1 
81R(DMS0-d,. * ) ; 1.180. W. 2H2. 3H). 1.9S(brs. 2H). 
2. 89(d, J-8. 2Hx. 2H). 3. 01 (q. J-7. 2Ha. 28). 
2.H5-3.10(a. 2H). 3.39(brs. 2H). 3.54<brs. 2H). 
4. 47(t. J-8.<Ax. 1H). 4. 88(s. iH), 7. 10-7. 30(e. 10H). 
8. 13(br s. 1H) 
lASS(e'x) : 348 (1*). 333. 167. 123 
Bleaenta'i analysis: C a «R • *N «0* C.H.O , 
Calculated value: C 68.47. H 6.90. N 6.39 
Actual value: C 66. 46, H 6.97, 6.31 

Kxaaple 29 

H- I ( l -ethyl -I .2.3.6-tetrahydropyrldlne-4-yl )aethyl 1-3, 3- 
dlphenyl acrylaaUde oxalate «aa obtained by reactln* 4-aalnoaeth- 
y l-l-ethyl-U2.3,6-tetrahydropyrIdine and 3 . 3-dipheny lpropene 
acid aa raw aateriale. In a alallar to that of Exaaple 16. 

ap : 163-164 T (recryatallization froa a aiiture of 

Isopropyl alcohol, ethyl acetate and aethanol) 

It(Kujcl) : 3330. 2720. 1720. 1640. 770. 700ca*' 
m(DIS0-d.. d ) :l.20(t. J-7. 3Hi. 3H). 2. 11 (br s, 2H) . 

3.08(q. J-7.3IX. 2B). 3.00-3. 20(a. 2H). 3. 51 (br i. 2H) 

3.55-3. 70(a. 28). 4. 40(br s. ?B). 5. 22(s. IH). 

6.50(a. IB). 7. 10-7. 40(a. 10H). 8. 15-8. 20(a. 18) 
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■ASS(«/x> : 346<*-). 207. 123 
gleeental snslysis: C..H..N.O-C.H.O. 

ClcuUted x.lue: C 68.79 . H 6.47. N 6.42 

Aetu.l «lue: C 69.2. . H 6.53. N 6.40 

, , ,.|....,.WwrUlM "4 ».*-«r.W-««-»."- 
.„, .l.U.r .....r » .1 »• 

Tree base: colorless crystal' 
IIO.J.I) : 3460. 3390. 2740. 1640c.' 
NM(MS0-d..«) :0.P8(3H. t. WHs. CH.). 
1.88(2H. br s. CJ.CH.H). 
2. 25-2. 45(4H. CH.CJ.MCJ.CH.). 
2.75-2.9(48. -CHCJ.8 .nd crcloheptene CH.). 
3.3-3. 45 (2H. ■. cyeloheptene CH.). 
3.54(28. d. J-6H,. COHCH.). 5.29(1H. «. "CD. 
I. II (II. s. OH). 7. 05-7.25(68. .. .ro.etlcH). 
7.46UH. t. J.6HZ. ID. 7. 75-7. 85(2H. sroesttc 
■ASJ (e/z) : 378(1'). 209. 123(b..e). 

hydrochloride: colorless crystals 
ip: 158-159.5 t (ethyl scetste crystsls) 
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!R(Kujcl) : 3420. 3330. 2730-2000. 1655c»* ' 
N*K(DMS0-d.. 6 ) :1.23(3H. t. WHx. CH,). 
1 95-2. 45C2H. a. HB-CH.W). 

2.75-3. 15C5H. a. H£S.CR,. cycloheptene CH,. ind 
pyridine «). 3.3-3. 45(4H. a. pyridine R*2 and 
cycloheptene CH t ). 

3.35-3. 65(3H, a. COHCR. and pyridine H*2). 
5.30C1H. br s. -CH). 6. 89(IB. s. OH). 
7. 05-7. 25 (6R. a. aroaatic H). 
7. 7S-7. 85<3R. a. KH and aroaatlc Hx2). 
10.5OH. br. RCl) 
«ASS(a/x) : 376(1-). 209(base). 123. 110 
Ele.-ntal analysis: C. .K..N ,O.Cl -3/2H.0 
Calculated value: C 65.52. H 7.27. N 6.37. CI 8.06 
Actual value: C 65.68. H 7.27. N 6.38. CI 8.06 

Kta.ole 31 

A .olutlon of 2.2-dlphenyl propionic acid (0.70 r) 
,„ thlonyl chloride (2-3 .1) ... refluxed for 2 hour, .nd ev.po 
r.ted in vacuo. Toluene (10 .1) «• -dded to the residue and 
cv.pcr.ted in vacuo. To a .olutlon of the re.ldue In dry dlchlo 
ro.ethane (10 .1) «a added drop.l.e a alxture of 
4-a.lno.ethyl-l-othyl-1.2.3.S-tetr.hydropyrldl»e (0.43 l) and 

trl.tk7U.lM d.S -1) l» dlchloro.ehth.ne (10 .1) at roo. 
te.per.ture. Th. re.ultlnr alxture ... .tlrred for 3 hour, .t 
roo. te.per.ture. Dlchloro.ethana and -ater ..re added to th. 
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Reaction alxture. and then the orf.nlc layer .as aep.r.ted. 
w.ahed successively -lib «ter three tl.e.. 1H .,»— 
hydro.lde colut,on. and brine, dried over ..ine.lu. aulf.te. .nd 
evaporated In vacuo. The residue ... purified by colu.n chlo.a- 
torr-phy on silica S cl .1th . .Uturc of dlchloro-eth.ne end 
.cth.nol 120:1) as on eluent. treated with 411 hydrofen chloride 
in ethyl acetate, recry.tall Ued fro. laopropyl alcohol and 
,,opropyl ether to five «-| ,i-ethyl-1..2.3.6-tetr.hydropyrldlne- 
4-yl)..- U,yl|-2.2-dlphenyl proplona.lde hydrochloride. 

ap: 93-94 

IR(Hujol) : 34S0. 3350. 2670. 2600. 1630. 760. 740c.-' 
HIR(0«S0-tl.. d) : 1. 24 (t. J-7. 28s. 3H). 1.89(s. 3H). 

2.0«i-3.70(.. 81). 3.06(o. J-7. 2Hi. 21). 5.31(bra. 11) 
7. 10-7. 40<a. 101). 7.64(br s. 1H). 10.08(br s.. 11) 
Bleaental analysis: C.lt.MtO'RCl 
Calculated v.lu,: C 88.56. H 7.75. N 6. 95. CI 8. 80 
Actual vs.ue: C 68.82. H 7.95. N 6.89. CI 8.95 

l{«aaple 32. 

>-| (l-ethyl-l^.a.G-tatrahydropvrldlne-d-ynMthyll- 
i.a.-Upl.oiiyl aceta.lde hydrochloride was obtained by reacting 
4-a.lno.ethyl-l-ethyl-1.2.3.6-tetr.hydropyrldlne and 2.2-dlphenyl 
acetyl chloride as ra» .aterlals. In a al.llar .onnor to that of 
Example 31. 

■p : 205-207 "C ( racryatall .xatlon froa • alxtura of 
athtn?l and dilsopropyl athar) 
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IKHttiol) : 3270. 3070. 2670. 2550. 2470. 1640. 7S0. 700c." 
m(HM-«.. 5) :»-23(t. J-7.2Hx. 3H). 2.00-2. 40(.. 2H). 
2.80-3.00(.. 4»). 3.04(q. J-7. 2Hx. 2H). 
3.60-3.80C-. 2«). 5.06($. IH). 5.39(s. IH). 
7. 10-7. 35(«. 10H). 8.67(1. J-S.7HX. IH). 
10. 43 (br s. IH) 
■ASS(./x) : 334(1'). 167. 123 
Elemental .n.lysix: Ct tH. .H.O'UCl 
C.lcul.t.d v.lue: C 71.24. H 7.34. N 7.55. CI 9.56 
Aetu.l v.lue: C 71.30. H 7.62. N 7.52. CI 9.73 



A .Ixture of 2-chloro-2.2-dlphe»yl acetyl chloride 
(0 80 «> 4-dl.thyl..ln...thylplp.rldln. (0.61 „ were .tlrred 
ror . while .t roo. te.per.ture end diluted with -ethylene chlo- 
ride (10 .1). The re.ultln. -Lt.r tlrr.4 for 1 hour .t the 

...e te.per.t«re. end partitioned b.t.een ethyl .cetete end 

..ter The ethyl ecet.te l.y.r H.d with ..41.. hydroxide 

....... solution end w.ter. dried over ...ne.lu. .ulf.te. end 

cv.por.ted in vacuo. The residue ... dl.-olved In dlox.ne 

(7 4 .1) .nd 1* hydrochloric .eld (3.7 .1). The .olutlon ... 

.tlrred .t 90 * for 1 hour .nd 30 ..nut .por.t.d In v.cuo. 

.nd extr.cted with ethyl .c.t.te. The extr.ct ... w..hed .1th 

..41. hydroxide .,ueou. .olutlon .nd ..ter. dried over ...ne.lu. 

..Iff. ev.por.t.d in v.cuo. .nd chro..to«r.ph.d over .Hie - d 
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unual Banner, 
free bi3e: 

„«(COCl..«) '.0.93(6R. t. I-W«. CR.*2>. 
0.9S-1.95(5H. pyridine CB.CHCH.). 
2.06(2H. d. J«6.SHx. CHCJ.H). 
2.<3(4H. ,«rt.t. J-TRx. H(CJ.CH.).>. 
2.68<2H. COKCB x 2 ). 3.59(1R. COUCH). 
4.T.MtH. .. COHCH). 6.22UH. ». «>• 
7.4O0B. ■. troMtle B) 
■ASS(./») : 3«0<»'i- ,l3 - Mtb,M) 

hydrochloride: 

.p: 175-176 "C ( racrr.t.U Iz.tion fro. l.opropyl .Icohol) 
IKBuiol) : 3400. 3160. 2760-2300. 1610c.' 
KM<DHS0-d.. d) :0.7(1H. plperld.no CH). 

l.OSde. .. piperidlnc CH) . I.l.ttt. »• " 7B '' CH -* 2) 

|.45(IH. .. plp.rldln.CH). 1.9<2B. Piperldlr.e CH). 

2.85(2H. .. COUCH x2). 2.8(2H. .. CHCH.«>. 

3.05<4H. .. H(U.CH.).). 4. IS(IH. .. COHCH). 

4.4UH. .. COHCH). 6.92(18. t. OH). 

7.3(10H. .. iroMtlc H). 9.9UB, br. HC1) 
«ASS(./x) : 380(i'). 163. 86 (bee.) 
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( 

Sle.ent.l »».»T»i»: C..»..H.O.«>.C»-i/2H.O 
C..«..l- ..I-- CS,ST. H..O, N,S8. C1..32 
C 67.62. H N,5,. CI .. 32 



5iatlt 7 1) , 1 „ or <-hro.o-2.2-diPhenyih-t.-c .ca «- 

„ ,i 3 7 «) in dry chlorofor. (20 .1) «• 
thlonyl ct.lorlde (1.37 c> „„„ oon dl»i 

♦ .a in t.cuo to .""d the corresponding 
for 4 hours and ev.por.ted In t.cuo 

acid chloride. 

T. . .L.T. «r ,-„l....th J .-l-.«»T»-'-» a - 6 - 

10 T» .) lrl.U,l..l»« (».« '» 

in dlchloro.eth.no (15 all 

«. -t.rred o.ernl.ht. The ..l~nt -. — 

d ethyl .cet.te .nd II .,..•« ..«« Hydroxide .ore 

d „ ghed 

added to the re.ldue. The or,.nlc l.yer 

.»> ..ter (three tl.e.) .nd hrlne. dried o.er ..cne.lu — 

Md ct>pof>ted ,„ „ cuo . The reeldu. ... P—d hy colu 

K. on .Hie eel .1th . -Uturo of dlchloro.eth.ne 
chlo..tofr«phy on .inc. »e 

.i....t further on .lu.ln. «lth • 
.„d .eth.nol (15:1) ■» « luent - 

. »- in-i» *n oluent. The 
■ Uture of n-h.,.ne .nd ethyl.c.t.t. (.0.1) 

» ^ -ith fu.erlc .eld (229 «f) 1" ■ 
oht.lned free b.ee ... tre.ted .1th fu-.rlc 

..nn.r to H,l^M,,,-t.U. ^ * < 

yl ,..thyl,-3.3-dlph.»yl— rolldUon. Cu..r.te (0.S4 ... 
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■p: 90T- (resolution) («shed tllh n-hei.no) 
H(Hujol) : 2500. 1680. 800. 770. 750. 700c." 
B.XD.SOd.. » : Mid. 38). 2.17(brs. W. 

2. 73U . J.7.2BX. 28). 2.80-2.90(.. 48). 3.24(br s. 

3.88(s. 28). 4.U(t. J-8.4BI. 2B). 5.S3(s. IB). 

6.52(s. 28). 7. l0-7.40(«. 108) 
■*SS(o/x) : 360d-). 238. 165. 123 



SO 



^IIIAT IS CLA1REC IS: 



1. Substituted acet.nlde co.pcnd .nd a ph.r.eceutlc.lly 

eccept.ble ..It thereof .herein the f.n.r.i for.ul. 1. repre.ent- 
ed by th« folloolnc formula (I): 



R" - C- (A* ) ■ - CONH- (A') • - B ' ' 1 ' 

I 

R • 



•herein K 
•tltuent. 



» end R* .re e.ch aryl which nay have .ult.ble «ub- 



R 3 1. hydrogen, hydroxy or lo.er »lkyl. 
* 4 1. a croup represented by the following fornul. 
(I). (11). (HI) and (1»>: 



O- 



(1) 



wherein R 5 I. hydrot.n. .ethyl, ethyl, propyl, l.opropyl or 
lalno protective grout*. 



/=\© (11) 
,N - R» 
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• herein R 6 l« lo»er alVyl 




N (HI) 



.herein !• hydro.... lower .Uyl or l.lno protective croup. 
A* and A 2 are each lower alkylene. and 
. and n are each 0 or 1. provided that 

(a) RS la not ethyl ehon R 1 and R* are hoth plunyl. 

r3 I. hydro.y. A 2 l> .ethylene. . 1. 0 and n I. 1. 

(b) J not -ethyl when R> and R* are both phenyl, and . 
and n are both 0. 

2 Ph.r.ac.utlc.l preparation for prevention and/or tre.t- 

.ent of dy.ur.a co.prl.ln.. ct.v. In.r.dle.t. eoh.tltuted 

acetaalde compound aa defined In clalo 1. 
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ABSTRACT 



A compound having an anticholinergic activity represented 
the following general foraula (I): 



-C - (A 1 ) . -CONH- (A 1 ) . - R 1 (I) 
I 

R » 



, witrreln R l and R z are each aryl which «ay have suitable 
aubstituent, 

R 3 la hydrogen* hydroiy or lower alkyl, 

R 4 la a group represented by the following formula 

(1). (11). (Ill) or (Iv): 

A 1 and A 2 represent each lower alkylene. an 
■ and n represent each 0 or I. 
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